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Electrical Energy: the most valuable and flexible form of energy
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Electrical Energy Areas
• Energy generation (1)
• Energy transmission &
distribution (2,3)
• Energy storage (4)
• Energy usage & 
conversion (5,6)
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Electricity has to be transformed from the generation plants to the consumer
Power Electronics
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Examples
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Key Components: Silicon Power Devices
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Power Electronics ranges from Giga/Mega-watts to mwatts
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“efficient processing of electrical energy through means of electronic switching 
devices ” 
Power Electronics is: 
40% of Energy consumed 
as electricity 
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Power Electronics: Energy Processing
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Extensive use of Power Electronics is required
30% Reduction of Electricity Consumption with Highly Efficient Electronic Systems 
(efficiency > 90%) 
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ITRS: International Technology Roadmap  for Semiconductors
25 Aniversario de la creación del CNM (21/12/2010)
The Electric / Hybrid Vehicle
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• Si devices are limited to operation at junction temperatures 
lower than 200 ºC.
• Si power devices not suitable at very high frequencies.
• SiC and GaN offer the potential to overcome both the 
temperature, frequency and power management limitations 
of Si.
Why WBG Semiconductors?
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Electric Car: Traction Electronic 
System and Controls
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Wide Band Gap Semiconductor Devices for Rational Use of Energy (RUE)
Consolider CSD2009-00046
The Consortium
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The RUE Roadmap
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ON-GOING PROJECT/CONTRACT FUNDING
4 MICINN PROJECTS 2.271.018 €
1 MITyC PROJECT (CENIT) 116.000 €
1 GENCAT PROJECT 48.800 €
3 ENICAC PLATFORM 
(Nanoelectronics)
1.113.857 €
1 FP7 PROJECT 276.924 €
1 CATRENE (MEDEA +) PROJECT 77.300 €
2 INDUSTRIAL CONTRACTS 1.225.138 €
TOTAL 5.129.037 €
25 Aniversario de la creación del CNM (21/12/2010)
PERSONNEL
PI 2
IC 2
CT 3
RyC 2
POST-DOC 3
Ph. D. STUDENTS 7
SENIOR ENGINEERS 2
TECHNICIANS 2
TOTAL 23
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Thanks for your attention!
